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o/av/ ^ ir<\ / \. (£,JaJi 5iU-i 
Av/r.rx/'wv _m _.*\a _v: ^j&i ^u ^i ^ 

S^aUJI — I^Jr - ipLjal] j\jy jb : iU-kc *Js 
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>L-a£)1 UUfc 



. ftt^jUII »Lsil wUlo tfJJl JLjl-1 Oi^lj 

. t-iLii! i^^T JUL. ^ Ifrjs- t_jlsixJr Ua 0^ 01 k_J^I a b' ^J 



awt sb 
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^b£]t Ci\jy£* 



V 



(JUJI £>- /U, 
uM J^ 1 J ^b O^ 1 tlr* 



1 *Ji* 

JjSlI J — ouiJl 
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>JJb 



j fjJi Ji»~ Jl ^ *> yj « r^ 1 £>" ^ » cf J UI J^ 1 

J|_p. J^ju^I i^W c^il ^ (C-^l c^ 1 jM r ' f • J r ' ' 

j^l f >J y^ iJtill Jl ^Wl OyDl ^ 3>JI J ^yJI jas 
SjSlijJl OUUL gsfljll oVi o> jji^l u^J'Uj tf jx£Jlj ^>VI 

^ ^u juiii f ^>Ji #>• jUijij ajjyJi «_j|£ kjAj vo^b 

J*^l j^l J ^>JI J jJUJIj o^ 1 t 1 ^ ^ U1 ^ Jjbi 
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. u-^aJ-l |JaJI ^j^rfi p-L-jl J t-»j«Jl <J 0**^ JW-j ^ jji-*! J-iiil OK" _j 

m^ ^j J CJ&" vJUJl jJtii-l »I* ^ jiiS3l of J^j ^JUll L-jbS^i! 
tf- X&\&, J*aill ^.j . ^1 iiJUi oljLv^ *j JUL*; CJK" 11 Ulx JUJUt 
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JjVl J— ail 



djjU-l JWlj j*Jj&\ oU£)l 



« £1*, J** j£l UL 5UIT ^tl DUil 0^, J$ t jjJI J tfJUl s^ibJlj 

. ( \v t n : r J Y) 

Jj DLJl Si^ij: Jai 3*_,J Cj\j { *N ) &\ ^ h j>-y ^/Jiil t-jUSOl 

jJI J ( YV c Yn M dL" ) *i\iAj * jy * Jp ill «2l* ^JUI OUVI 
i ( V : Y dJ; ) « 5L>- 5— J 4uiiT J j^iij ( Y i : i lJ ! i j»L! iJoij 
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c aJ,VI iiujail ISCjj-i OjSU .uU -V-jJl J .jJUy y> OLJ^I JIT b* tfj 

ij o-j^l j^S/l aJu» .JuiiO Lijj^ OLJ^U t>^ ^"^ t>B* M 

. 1^1 J^*, 61 <>j^\ *Ajdit OL-i^l Apkt^j V 

: ^aaLI ob£J1 ^ 

iiUillj OL&lj tl)L«jJl J Oyiis* 1 t LitT lX«jI jr* J**" &**>&■ A^-i 
O^WU ^j t OLX-j ijlJtS' iljlll j^i. Of ... ^^1 £>jJI.} 
^J| ^yj #£J-\ dl*J^S" eX*yJ~\j kL*yj>}\ ^j> Of i tLm^^S" IS'Jw 
|JUj (_sAJI J_j^^I ^jjj ( Y Y : V £_ I ) uu^^il <*£>• J^ c^J^ ^ All 
tiJ^-Jl <j*L* ^j t ( r : Y Y £_ I ) J/ilU* J=rj Ju* wy^ 

J) ^jS^Jl ja ) i^^ill jLa^I a~>- piy (fXSjl JLf»J li t j\i M ri\ 

j\aJ I**- j ( jji-,! Jl £^ ^ ) W'Su 1 '" ! >" r^ c^'b < ( ^ 
til *W4 ,>* ) k* l>v > V j ( *LwVl VJ Jl tjji! ^ ) ^yui 
ts*y Lff^ <_ii (t^' -*-4j«JI jIjLJ p—il >V~" v-*^ -tfj . ( i^*-^* 

^ij^l yUJI piL, aiJbLl JLfJl j . ( i i : Y t y) jy\pj f-^% 
JJL-^Ij i i*jjl "*m.j5> i£y& y£.jti JJuA ^j J^J\ JUw yL*j 

.'• <-£ y 1 ^jJ\ J 1 ** J ' K*^*' 

J^l (^JJI Jj>UJI ^jJlj <• v 1 ^ 1 l^ t*V tjiM 1 I*** cy p*)U 
JiJI ^.Ul li» ^ i^PjJl Jpj t ^ • « c^ J-i IjJjII >- *jIsS* 



\ . 
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il)l Oji ^fl—iVl a^j* c9"_^ lt^J ' jW-~* -^-lj j^*j ' 3-i^-lj *U*- i\\ 

• e/^ 1 £JjM "J*"-* t>* t^** 1 f^ 1 -^^ c***^ fU^Jlj 

JaSjj ^-Uj JIj^I jLixJI 4 ^uJljyJI J) SJUjJl DjJj OyjtAJl *-fii "V 

\Sx( jrJLotl JLgjJI_j 4 jC^XaJI J4JI <j lyx~v« -b-bl-l A^jJl (_£y IJ6vA « j^sdjill 



^AjCS lij « 4Jli*j aj-jj^. J*. )) OLJ^jl jUJ JjL" lSJJI Jil LSy t (3jip j 
t <Sl £. a— J-5J.I iT^I ^ J^uili « ^j^l Ojil » (^ JU IL^Jl 

U ( n - W : f Y ) <~4 ^Jtfll »vls^JI jy* ^ SJaA-l «JU j 
«2*~W £.>** c^UJt ivAPtAtt ^ ^Aiil ^U&l J s^yjl JL^^iJl 
J^xll J «u *y-jA LJ.I *— iJ y> t AjJLsLl Jlf«Jl J y»Uall ^aUM 
( r dJj ) (( U-l ^fj j»^ ^JJI sTjli J_; )) ^^1 j^ j ,1^5 t ^ -jji 
1 (JipVl j*l<Jl )) oyj^l Jj ( U >• ) 1 j^aill J>j_^ 9 g. jyLl Jj 
j* ) * cyAi ^W^ Wi P ^ Ji i^y>l v-^l M-1 1 ajuJI yL. Jj 
t$> *LJ^Ij jj-ljil Jj i pL» j- >i ajj^I 3>waJlj » ( \ o , U : r 

"J*-* J 5 ^l ^LJj «4^J ^^T Jl ^OiJl CJj J|j ^y i^jAiJl f.\j^\ 

. i » U ,.. » Jl (jj 



\ ^ 
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W OLj^I ^^yi- UVl SjaiLl p£ ^iJlj ( ir : V . ^ f ) « *UVl <yv 
»Jjo4-I s LwJI » SOjjJ-I UJJ~\ jl>.\ ^jali ^usii jUJ _^T J jrf. 
( Y Y c Y ^ jj ) « S^J^-I (pLijji i_-Jlil :u, ail » < « SJj.aJ-1 ^j^lj 

. ( r : Y ^ jj ) « ^-Ul £. iul jSLv. Ijyb )) ( v c ^ : y Y jj ) <( iiil 

J*^ i JxJlj jlijNl Jp r yj «|Ui . ( n : U ja ) « disks' .LLy 
l^-lj >U iJ>w ^ 9 ( r° : Y - £_ I ) « .U^ll # jS\ ^IWI j* 

. ( i \ : o c_> ) (( (jjJI <uw i_~»ili 

t^tr'y Jl j^-j ( «J £*i^l c iJU-ij (i-*^ ^JUil jJLb5" lyl 
J5* aU^l* ^ JUI J*i If .Jjuio ^b&l ^^ 01 LJLi c O^UJl 
Jf a^oiil i_^JI l ^ a> .\i JsLui j£ SJ&I IjUi i) i ii\+jd\ l Jui«S0 

. ( u > n m v {_ f ) « 0jy5" ^ ^u ? io5u jj/i\ 9 Ju» j* ^ 

V-Jj **^ <■ j-~H' Jl -ill o^ 0^1 ^JUSil v l^Jl 01 i-^U-lj 

. 5-wJaJI oUdJa^ail <l>; lit* iJLjf- 



^ Y 
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y^UiJl 3jJ ^yi AXiii i ^Ul Ju JbfjIjJI u^UvlksiiLl — A^JaJlj j^*! U-i 

oUJkva.*-'^ j-iUI sljj L« i_— o- SyhliaJl iJwaj ^1 « Phenomenal » 

f.LiMJ ijJIjJl Ax^^aJU A*~Jlj £j*\iJ&> j\ Uojj* /WJJ V ^Jill i_->b£il 

iiUillj Ailll ON AJ t.-iS' t^dJI ^yjJl iilif /.Ji»iJ lil i_j5" yL- Jf 
Li\jjJ\j ( jt;aiJI J4JI AaJ ) AjjjjiJI AlUill >U>j U AiytCj t ilvoll IoLjj 
(,>* *i LS*"f ^Jr^i ' AJ^Uiuw j>* ji*>JI jy*J5 A^^i ( -A^-XaL-l Jj-><Jl Ail ) 
. iraiJl AiUsll iilL" *Ua>-l ^y \y^af- aj^ Oli *i>l 

J* ? S^Uil vi-jOJ-l ,0^1 AiL ^jS" M ^ Jill ^kSOl 01T ^ lit. 
0&L.J OUj JT J jjJl JSO ill 0!>U| ^ Jill vbSil 01 V ^yt-Jl OyiJI 

ijil iiUinilj flLu-Jl I ,JV*4-I A^^ili Jsu^j Aj_)1v*I c fLScUj c.lK-.~U 

: jJUIIj ^OaII oL&I 

V 1 ^ o^ ^ ' V-J^ 1 V^l (cJWL (jxL- ^J i^bT ^aiil cjliSCll 
Olj JLJJI jJUJ-l ^ jjiSOl ,sy>. j&j c L^L^ oU-UjIj f j4j Vj ^ 

,4*11 .jl^t Mj c JJ> «wJi jr j ^ui jr A^i, ja,^ Vjy L,l cJ€ 
jii~ cjit a i^ur ^j j iujui cjit ^ji jslu-i . j* ^r ^ ^jo-i 

^IjJI J^aiJI J j^vxiJb IJA j^ijj oi^-l JJi J JOJLJI OljUJ-l aJ 

. L^liSOl IJA ^ 



^r 
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• « \& 3>~J1 Je-j t iuJaJl jJUrfl iiyj.1 ^ 
. (( iA^-JaJt Jp OLwNl *j jkv-i fU»J » ^ « >J_£" » <«y«Jj 

: ^ (310*1 %ys ^UU J.UJUI jo4j 

c Ijirf LJUJI oli*>UJl ^ >JuiiOj U^UI ybljjiJI ^juw«; - \ 

. oli%Jl «I» ^ ^l ^(yJi ^^^ij 

. fUJ yjc-^ll JoAl y* IJjbj c a^UI Jp 3>wi) iu^Jlj ^iUJl - r 

Ljjwaiij t ic-JaJl Jp OL-J^I *j >_,, JLji J»Uj jJUJ li Oil 
OLJ^J Ja*! iiil of ■>[ t J^l HJL, -, CJJ J 4 of J.LSJI lOAj t -wd 
lj/1 ^A JU_, Al ^jl^ ••• » ^ij-i 01 j ^-JUll ^^ 01 UUaL. 
> J* J ^ ^" i> 1>LJj ; Uj*»uMj ^j^l IjSUjj Ijjtflj 
. ( YY i Y1 : ^ dbr )i ^1 Jp v o* 01.*- JT Jpj ,L_J| 

Wfr j^h ^ « V^ cj£ fr^ JS" cJL* i ^jj JUp! Jp *kLj 

: A >. ) (I aQl J~» J .iUUJi j^\ dlVj »L-J j^j t Uuj jj| ^J 

. (A - o 

Homo) j* oL-J^ yJUJl ^Vli dJJoJj i-^Jail ^U^s! ^.Lu 
• ( (C^- 1 j' J 51 ^ 1 j' ) dj-A\ OLjNI ^j ( sapiens 

i OLj^I iUJU, O^Uts* (JUllj ^ Jl 01 J) j^ U JT ^ ^u^Jb 
S- 1 '^ ***) ^* ) J*«JI H-i^-l £* cr-J^' s-J^-l J-* 1 ^ l -W~ 



H 
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^^U «tiOAj OUitA) v-j^l SU-lj v-jjl jJLSi-l y> jj-01 JL»£ 

. A&I £. iT^jJl Jj^ 4J j»—ji.J l «\ar)\ (_jL -L.UI rclii t OLjNI 

^ kJuiiOl aJaaj < ^UU L^U^-I ^ ^1 Sjlil ^ ^LJI Jl* L.I 

l LpU ^ y, U Jp OlkL- (UaU l _ r Ji diiJbj t AjiJaU L^jw^j 

. ^Vl JU ^ M ^JUI *ius U^ J&j , iJUi-lj 
jwodl jp d^, UjiLl ^p. .Ju^-il ^JUJI jjLj J ^JUJli c -^jJlj 

Jl 3y»UiJ1 oAa ^1^-jI ^ £j£, V vyj* SybUoJ ^^JxJl JJUcJl OJ )) 

OyUJI IJAj t (i oiU-l O^Jli 1) ^j—i OjJli Ubil ^Tl^l oK>- 
«!» oK"j4 ^L^ «J L. JC JL4 Ij^j UJj Li^j aJ_^" jjU;o N 

: ,JUJl ^joJ! ii^p 



\o 
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£jU)l ciyi 01 Ltf lij OyJ^ j>& ^ 4 ytJJ jJUJl S^Jj ^ Jl i*J j 
: JyL» ^jJI 5jJb J (JUI J^-JJ >lit ^ (J^s, ^ 

&jbdl jLU/>l Jp ^AJl ^L^ai^-I ^ j;>j L_j JjJI J>-Jb" (_f.il Ail 1) 

Jl ' ^ j^j ^j ^ >^ ^ j otr u ^ 1 4ir ^. -j-1 

d)li lS^I H=r J^J ' (iUii-^l Oj-b c *Ulj __j.^l ^y JSJ V'j-* et^jL-^ 
jAkj J Oyk>- ^ _ / $Ji L»J> ^JaJl ,_/«; l <*i5" .Ajiil jjP ly*-^! vi-j>*Jl 
jjjLl oU-ji Jpt Jl dbii^l Oj-U c£il t ^jJl ,y S^sa) < j_jJI Jp ajljjT 

t J_jj| U ia^jaJL) ^ipl Lilj p,Lliluil OjJu J_>*iJ • (•^oJlj ^jJi Jl i~~Jl; 

. (( j<Bjh!l J Jb-lj *bi^l U ( _ J «J 3-lptf aJL^i 

ja jyjj}} OjLsr- <_£y OUoVl ~b J Jjwf Ajj jjillj 4JjJUI tflJoJl jO^i" OJ 

jlla>.Nl Jl Kfi ot S-^-jS^I i_j~ly . I yi\ flw L* ^jJJIj 4 jJjJI J^U 
; Ji4 Aj^Jlj SjUaJl O^Lil J ^jUaJI fOidl frl^ ^ *ij-M ^-^r J& 

... »__JjjJ-l J <!_J>Jl_5 *tJ-M\ *>U*1I flJt»«l-ilj ^iJ>Jl HsJLiMl j_j]aj 

: ^JUII ^dlj ^j|| /Ji\ 

Jl i^j&JI jyll J >_i^Vl (Wry.j 4 4^ (*-Ui3_j <kjb. QiJii 

. AilJUklj Up Jf JL* <_>!ib>M 

^y. U JiiJl y> OU^li I j>il Jl J-aJ j>dl j^. W. ^aJl 
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. LJjiJI Jl JwaJ jlL^JI j* Ij-j JUJI j t ( T : U v* ) « <5il a^Kj 

( j*JU!I rtjJ.1 ^Vr 3 ^ T^° ¥* uj~"J\ \*y ?** J****"^ -L^wtJI U&j* Jj«i j 
^t ^ 01 )) t5 J*Jl ^yll Jic *5^i J Uy . (yjjJl J^\ gj\\j <jM 

. ( YV 

U f Jii £ _j~-j l»l t ^Lillj c /'ljJ-l *d±^u*j (ijjjl .-JUI 7?**^ J* '•^* 

(it i) ( n - y t : y ■ ^ ) i i Jj4 (ij i^T ^ d> »> ^j;i ^i 
. ( i : U $ ) n &\ d* jij c^>~\ d\ di) jit 



\V 
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Jlsll J 44JI 



fM £jtr JU, 



Oi-^aJlj J "p"lj ^^JJ j-A* J jV^' >-*livi> Jp SjJblj OljUo*- C~«l» 
Ajjjil oViUil U-Lw J IjPjJJ ij^JUJl fjUl JjLi J i^JLL" Jjj t 0aA1_j 

i_jL*J-Ij ^JjoJIj oL^IjjJIj liiLill *_j!p lyy 1 i^allj -xM <jj 

* 

Jij 4 1UJI U j^Ji iy>\j SjUiu- olij ^^w J JjJl iJiLLsii Jpj 



\n 
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iSyt-j £jj i^L- J UU- jlscjj-j ^AYV' fU ^Sll io-tf c-LjjTI 

•■^ Jl £T>>J '^-sC' JJjil ^jJJ lf»IJL>^->l jJilA»J SjjiSU I J ^J 

l^u L^>«-io i A Jp J*iJtJ j \ A *\ Y ^ I* ^^aJ^II J c-i-iJiTl if. j W 

•AJj . (• .J ^Ao. . Jl \^j\j ^jjj OjAlT Aj^j . U _J*)| Uai) 
^ a*w. (waJj \A^r ftp c_^l j^ v^^ t$>4 jj-^ jy-Jl IfiAjTl 
a^U o.k c-i-i^ri ^1 A^JaJl ^j hijj , *LJ| .jil^Sl W^iJ 
■ frlj-Jl J jbJ oLJju - £« yijj i^ j Y < < < <y- j£?\ (WJjj SjLiL- t-jji 

• f^ 1 C#l-U)l ^ ^^ ^j 5jUa*)l iplw olio 

: d ^ t->^ [ ^J 

: ^ kc_Ji aj^xa luiS" J) ^jj" <( Pharmacopia » iUS" ot ^^j _> 

. « jJUJl jj^a/ i) Lf^-yj Phar - ma - ki 

: ^JcJ>\ j&\ 

•V^J -M^ f-Uj J ^.U.1 ^1 J jjj^l & L.JiJI apI^ Ji*if 



y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 






; ,j» )>m g i ,. i n ■*> 

. j%ll JJ gUl 0^1 ^ ^>Nl ,JU1I ^ iJbj c Ji>Vl JJ 

jlj Aiij . <UpL^> IjiUlj *I»Jl I_^LJL»j ^a!Ij 'j^-^J AXJiJl OljUiJ-l 
JJ g\J\j l _ r >\i-\ {jyjti\ J jAA p^^j <jij^\ LSj*** a* J!&\ 

. om^I f> ,y jsi&l IjiiJj Ij/U ^t ALA "il j 
: Jj/^I hUjJIj 4jL*">UJI tf \yk** ijA _^-il ^j 

. Silil s-jTjJ j v-jliAI *ijVl J^^i :(f ,ijl 0^1 ) <^j_)PliJ * 
Y\ 
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aJLft jLj Jj_jj iZjjjj C^ji ^J *^ V^ ' S u"^\ ls* J^'j v'^'j 

. jja^jlj 0_jiijj L)ji»'5Ui Jli^l Ai-^'iUJI 

. A-bSOlj (t-^lj J^ 1 J V 1 -^ 
ajb- j UJLiJl _, (JUJI ^ J^i ^ Jjl : ( f • J i OyJl ) a>**f * 

. If* J J ^i £^ 

. 0>^V LLJbf OB* : ( f . J n Y - Y"Ai ) jk~>} * 
aaU_j U~1aJI_j *i*Jl l^-ji jJpj t (( Lyceum » Oj-aUI *— j-l* Lijl - 

*!LpI ly^-j ( Jlill pJUll jm jiIjUJI ) JjVl ,*JUb vyJI *^ - 

oL.j ^ . j rYr fip ^l. ^jui jsSi\ jo^L-Vi ^ y. ob" - 

YY 
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Jka.1 ^JUI SiUJI v^ 5 Cr* _r~ ^ ^" J^"^ 1 °r -*** 

lSJ~\ p jtMuseum u»A\ ^ cJ>jt- : J^jX/)!' k*W 
^o^l ^ f .jr... (l# Jl j»- ( jo> ) JjVl ^^l^W— I 
Jlj aylJI ^jJ> -u ojJ tsJJl J*Jl glW w J^ V^ ^j*" 
ycjJL r ^l ^ '^ lJ JU!l ^>JS 1^*- Swli-I >r J J-^JI cfjj 
i _p^U Ju^ly ^ Ot& (4*11 fJ-SJ J Wlj \jj> vi-J AiJj i ^W-lj 
J aj^JJl 4-&.I Ip CJbUj i oUD UiO»-j i c)1ja*JJ **i-^J M^ 1 

^ ol-U* *ij» Jp e->bT V « . j • • « e_~> ^1 kj-^% ^1 ^-1 
cJy> iSj+'\ <~£j> j>yA&b (/j*^) fl*l \r™ J* ^^ ^J ' &J^ 
c-.LT 1YA< • L^T iOP £Jbj fjaly-Jl -V^ <-= — 3L=1-T^ ijji^\ v^ll; 
^ ^ ^juCjII u^- J (•. J iA (I* lS^ 1 V& 1 ^z^ 1 ^J 

: jm^A\ ^ tf- ( ^ "\ : \ <\ o t ) 
U y- JiJ V 3JL. ^Lfiji jt dJULiJl J j*dl ^j 11 y t^-^ 1 J^ » 



\r 
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JaJ (j LilyuMj (juSdaJI J)a> J liJiill »\iaa ^j^Ajai ^1 dltfj . LiljiuU 



JA=- lSJJI l)jUj i ji4-iJl Jl~Jl iy^J^^^J ' ^Jji*J ' £v^ |J* 
elf i_->b5" j ^valijil J ik>L~i\ oU!_Jil ^^ai- t£JJl tJjJcZL*^ ^fji^.J 

. 4jjJH$LvN| 

jbii o>sji oif oij ju j^i ,*<>jj j** lu^ f .jr. f Ip J j 

- YoA) ^yJ^ J^ 1 a"W^ j** J oljUVl (Jap! ^j 
Js^a* £^>jj 4jjy>Nl JJ Vlj^l 4iJJl ja »\jjd\ k*rj ( f .J YiV 

: SljjaJI i*y 

(^ £juuj> Dl *Uj ^jJUSL-MI :>_*-. £UJ iJj>Nl JJ, Sljjiii 4^-y 

^y jLLjI ) Slj^ll iJu'Lil J—jli ^j-^ l>V j^'-'j' ^ j'jW 
S^y Jp ly£p Jij ( Ja~- JS' ^ jU-l 1 ) I ju- YY £• ( 4— i-\ 

Yi 
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{ . « Septuaginta i Vs**— 11 ^^ ^-*j*j ' a"^ ''J-J* <-* '^ 
>- prj f . J Y <» • Jl>- ,>» (C-^JI -^-Jl J^ ^ "*^J ^^ 

ji ^ f.M j^-li or (. . J \ r y (.u JJj LJ- s^j by- >~j fW 

. ( iA : \1»i 

J-^J j^l WJ*^. ^ l> ^ ^^ JL ' L*S^ O* 1 ^ 1 "^J 

^y hijj Sjll-j iLl^lj a-j^rfl J ^j&\ ^ a-jUJ <> 
. f . J Yl « • _>^ ./?*>- j ( f • «i ^ Y > • ) 

: ^^11 <»JU)I jW 1 

J,l_p. iijjbC.Nl iiwls- c~fol li-tJ- l/^LJI Ojill J «jlr JI J-^J J 

. (> °Y<\ 

iw/jlillj iJbj-Jl jjp Ijlii If 4 (^jJuSLJIj j^^Nl ( ^>_ r A«Jl ^ jIp Ktrji 
i OyJl t- JUi «Jjy»Jlj V"J^'j ^y^' CjUJUL i_s^Jl ja jjixJl lyJij 



Yo 
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i hJ*S}\ JJL.J v^ 1 J ^J 1 ^ 1 V^ ^ o-*J ( <\Yo - Aoi ) t^jU' 

c O^UJl ^bS'j frliJJl -u^ ^ cr'j ( > -Vn - "\A< ) ^ ^Ij 

. (| jlill (JaIL )) ^yJI ^5J csill ( <\o . - AV . ) 

^ yut dJliJI OyUI Jl ^^ M 1 O* ^Z 11 **"> ^^J 1 ***.J 
j^a^ J 1^-jl JiJl _) ifrjJI j*a* AIj 0»_j . JiJIj i^-jsll iS"j>- C-iijj" 

luLJiJij ^i^ij ausiii ^ i$jui ( c ayt - vai > Ojiu u^i 

e. 

^US" r^ij ft-^y ' ( f Y Y i + ) l£j^-J! ^^"Ji^ "-a^-*^ * 

c c 

J S-U^ai (t^r^J ' 'Si^.y-"^ **^' Ji ^jJ^-j^ jJ 2 -^ J « OyU-ji/^l J 

Cj\jjv\ JjU-^j ^j^jj OX* ,»JuL*il (^jj-wJI C^-j^a^i ^jA^i ^Jcuu*! jfl * 
O^iJl ■y jlill vJu^aJl j ) ^k-jV JJl^l •-jUS' r-y-ij p-^/ 

^ t^-Jh.l Jau-jil rt-sf y -k* 1 (j"J^ iV" ^-^* Ob j cSj>Wl J-j—" 1 OIj J I * 

Jjtf <^a^U UJL>JL! U£l> OlTj ( <• VA° + ) iJj\j»Ji\ l>y jt JJ^J * 
i_..,kll j libs' oyJl jj Liljj^JI ^ *-=r_H Jij ,jwiL>iJl ^UJjU 

. ( f YV ^ + ) t^. cy. J^ <y. ^>rj>r * 
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t 

L*jX. j^i.\ uh-L^ ( (• AYV + ) cpUH j>^\ j>, J^- -kj y} * 
*&-\ ^ilj ^jLJI j^~4 jj J^ Vj^ ^ ^3 ^ ^ ^J^ 
J^JI j^s. Ljj ^JiJl jt-Ull jy itf-jx)l ^ ^ («i-J Jr--^ 1 ^ «r- 



er 



.JUJI 



Jb«j \jjjI JJ vyJI ,y JUI J& XS'y c-ir "^iJJ^ ^V^ s** <J 

: j>> 6}> *j'% 1 J^- t>* f ^ ' ' f ^ 

c^JJI ( ^ \i Y + ) Adelared de Bath iL ip jj^i V^"^ 1 Jl ^rf^ 1 
Stephan d& » DULi^ <ul « * A 1 1 f U- ^jjlj^ i^UJl oUijJl p^r-/ 
<_JJ J ^ii\ Jik£}\ i^bf *j?Jj tJ^JLill 0U~^ ^b ^lj « pisa 

: a-u^ jj> - r 

O^WI CjUUI Jp 0-U»l djj SJl*J SjLaf SjUaa- -LJLw» J C-*li 

* * . 
^y ^JJIAstorga i*-yu- i^Ju jii^i ((. UVY +) Hermannus 

. c^jl^J v_4iJl J 
YV 
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ilia-Ik CjjS^\ Jij L^AJl J,[ hMjk-^j iJljj^Jlj S_j^»J1 ^ ol^-jdl 

- ^ i o \ ) ^ ,*£>• ci iit (tvS^i-i ^yii -v 1 J ^ j j>Ji *h^ 

.( f \Ui 

Gherardo j^yiJl j^jljv>r 5>JI »!* J oyJl ^ {jjh-JA j^\ ^ 
Vs 1 ^ cil \dA J* ^ AV ^js c^iJl ( (. u AY + ) . decremona 
Plato di tivoli . JyJl o>^l W ^il_, < ^-^^ikJ JL^t l^, 
v b& j^l ^ij jkJJ ^U\ v i^J| ^ y - ^jji ( u 1 + ) 

. Opus Quadripartitum ^j^ijaj 



XA 
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dJbll J aill 



jj**l\ J p\d\j jjjjl ^Sjf 



J&-J f £V1 (U i^yJl Ajj^tljy.Ml Ja^ji^o Jk->ji\ jj^*H r-jfl 

^ ( HV1 - H Yo ) ^1 ^ ^ ^ ^ ^ j4l) 

a* c >^l ,50) UJlfc ^ ^i jr ^ t ^^ ^ ^. 
^Ijj ^ £l^D ^;i j^| ^ liA ^j ^aJi J^ ^i ^ t-lak^l 



r<\ 
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: (JaJl ^a2j J jiJ}\ Jbrj ^Ig-il 

IjbX&s vi^a^l (JUl f-UJj i IjjjI J vio-bM ^JUli ^1^ oU 
*aI 01 Oi^jj^ i>* jy^ i^jij <• J^y^ u* As^l* oylj' SX*** L^W 

rj^. ) ( _ r .-Ui.l cjlsfsJl jfsij ^li^Jl ^i Jv -XiyS\ t- _}ll C-iir J-^J^I 

^oJl J*J_j . jjJJI kj*. yk j_)^a«Jl jJL" J Ati\ i_jaa OK" i[ *Li;Ml 

(jto- ^ V Oyill Jlj t.^ )) ( > <\ Ao JjJj a?& ) 2i^l oAa ^i.jj JUI 

^1 Ji*)l (H* Jl J*^ IJL^ . . ^"^1 ^>JI J ^yc^laJl oy^Ul OlT 
Ojjjj \~~tt\J\j C^-^jyr Cjjijj *Si i^ ,. <ul>- J^ju i_i-b i_J>LissSlj 

jjS (11p JT 01 ^SIjJlj . ^JJl p-^ 1 J i^r'f^' V: If* 1 * n^J « £j» 
4 ^i jib J j >uil ji j—ij Olf d C/tfJ s~>i ^ ls^ ^ ^ ^y^ ilr* ^"^ 

01 IJjj . -dijaj j^ Ij^lu-I yyt^li t i_~pbal j> J& j*i U J>J ^j°f^ 

JUll IJb iJL^Aj t LjiJa Hi* <U* jtSl Oy»V lip <U^ii JUj OlS" ^y^J 
U? JUl ^jX-JaJI iUll jv^i) ^Axll jJj-li «ji«.*>l* Ip »tf i!jLst 4jLx> _^j ■J^J.jJ-l 
^-4J (jji> 0-Uj oJ-w^liL* ^P ^Jn^S &\ Ol \ «-!-* \ Ail . ol[| (•-f**-^ 1 *^ -ul* 1 - 
*~Jlj t^S'lj&l J -UJ^ ^U<=> ^rg-blj ,. ^Jiil L_jb£Jl J Ai<JS" ^ i_iJuS' 

(i Friar Roger Bacon Of Oxford O^b ^jj » c5jif Ml s-^V^ 1 * 
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J j ^.^ LS J*i\ gfi\ ^l-Ij is& j" Jj' y ( u ^ * " u u ) 

jSU>- ,j-< jji^Jl wA-i^J Ol jj^^c SJLSjJI 3~JLJl i;y>J! J*>^>- ,y 

. Jyyi ls^^- S-^y &\ Otfj ' 0_}£JI 

( \ 1 Y 1 — 'SO'W ) OjSL ,j~^j (♦— -Lj ^jUjJI gyll JsuJjl •tij 
J |jy^>- ^ Aj(->j k_jbS" ,j ,^-UJl p^r-*-^ V-J^Jl (^*M o* jj* lS"^ 
Jl liUJb l^yiv* Novum Organum Jy-bU Oy W-j VI olfj *i 1 Y > f l* 
^5*— i OK" jjadl J jk^jl i-jbS' 0^ dlb _jJa^.jl jSvi cl^l 
. <jj£J\ Ji*Jl l^ o-Aij « SbVl » est (i OyU-j"^^ i) 
i ii-jO^-1 viiUII Ae- { j^>y (( j*j& /,£ ^yV I) (_ff JuJ^-Jl t r ~ to ^' * 
0K"j i jr/yjl> aJIjOjI^) UtS" ( \ o ir - \ t Vr ) ^j^Jy.jS' OlST 
j^sdxll lip j^ «JjJL cJixil *~«~Ip 3j^J ili t ^^y uXUll ,J AJoli 

sj_j*oj (jjJJI j^JkJl />UajJl y> o^p-aP J OjLJI jLup'bll DlS" 

i_-5 l_pol <LJ>jj j^jillj ^M**iJl Uj_j>- jj-tf ^-. m i.^JI ^UaJl) I fi j* t j^ , j^'' 
iCJUil OljLjaJ-l ^fr J IJJL- ili»Vl IJl* 0S"j ( ijyb oljlJU J 

. ( YA : CjJi\y, ) 

J_J>- jjJJ' Cj\ J> IjJ* 3 (j 0_)>JI liC ii|jLLj»- 1UJI 3j»-^5 C-i6 
f_^>«Jlj j-»-«jlj ^mJuJd <Ujl*~Jl Aj>r t\ 01 j t flj fl)ai j t/'j^'' 
(( 01 a »_jSCj^_j^3 r-V )) 4jl Nj t ol^SCJl oi^ i«JU^ i^jfl^Jl aJLj 

(i tsk-^I 0_^£Jl IJL* jl>- jp »_j^i Uistf fr^gi JT ^1 c5 -JL51 .oil » 
UIp oy"^' *;!> J^*! ^jfejijf J^j . ( U : J^i o^y» ) 

V~*-i-!l AP^^jil 01 iJiJusS'lj t Lj^'b liljjj »Ip JS" 5y« u ~*£i\ J_p-j 

Olj f_j>»JI ^ Oy*^*' Cj\Xa ^y Oj&J <*Jn^a ~t£-y+$ (j 3jyiA^> AjlIj 



r\ 
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. viJlill J^ LUI JJ oLialj (( Conmentariolus » oljw-dl 

^g^vwwJI fUaJl 3 jj-^ J} Col ^1 JLJlwJl Sjjill /«!-_/ XJL&U J j 

^fy^y.^f pr* i ^ i " s^ 1 «.Utc- <y iL«>- J| ^r*-^ J^p- J^V-^ 
. ^/jiJl jUadl £_ljS»M JJ DUjVI ^ j&C cJjW Jji (Up Vo ) 

cj^j is^Mi o^y J^sC ( ntv - m* ) JikVi ,>jyu-* 

/•Lor 'I ^* f" _/^l o^J (J* ■J***~' *./w^ fl*»st- j/l 01 y>j jjarfjl j>jjJ 



rt 
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. (rYA 

: aJ Jli jJUls- Jl tjUa^ J->jl t<rJUl 
0_jXi Ol le^ V^J ' u* ' y^J.^ hj^. flf*"^! oJbJJi *ijjj| Oj )) 

t_j^A>- Sji-JaJl l ^>Jj i ^juJaJl jX^oa jAj jjjJiil i_jbSol jJu/M »A 

U>'T LJyi ^ Ji\ \^\ji ti^Jbl jjUo- M ^ ^jiii v b£|| 

4~X£ Jl jJJW- Ij^Oij i_jllsuL| IAa »j_^ Jp OlS^VjjJl J^a>-J 

JiJr c^ ^£*j>.£ hp j&l (> jw-f ii-,9- Ujj Jl >Ui jt^l 

•^ (»*jO B Lf£^j'£ hjf*^ OjlSsJl l^-AP (jiwiui* Oj-^lJ Aj jjaJ U 

iifc i j s ' o>*^ on ji>>- 9 ^ ^*f Uvjj^u jj, jjyi^ ^j iij 

f^J o-J-^H flfc Jj^- ^U-i! SftW ^ jl>-l J^rj l(lUJ 
f U Jj ' utj&jijf kj& oOjj'u jl>l J^ o- jw'jtj wAty./" 



rr 
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~*ij* & ^JW jS'Ji of Jp nrr f u (l j^ » .our y^ jp ^^ 

jjS' 0_^U -vjTj oiU-l OjPtf utisiC* ( WYY- HiY ) JSjj J=— I* 
^*}liJl y^-l ^Iji ^jj c ajjU-JI fljst-Ml ^ Jp tj^. flp 

. W£ I flp Jcfw^iTNl jlp ^JlAxS^ (Ji-JjJ '-Ai.Jj^ ^r^'* 

uS*"^ ^ JU-j ,y ( ^ YV < - S V . . ) Nollet <Jji 01 >il o^-* 

. (jLiJul jLi»xi Ml Sybils l _iJii>^4 • 

J>-Jj <_S jIp U*|Jb-l ^jJtf vlil Jb»-J J*.^ ^ Jj'L- AjyiJ JiP *^l qa 
Jji Ot Jb ">U (( f- lyiJl tj*3 WjtaJI )) Ob jkwjl j-n* 4—0- Sj^Uall «Jl* 

. j^jJi ^ >_iLj,i jjui jjt c.iy.1 

XiXiil «JUk JJ- — ^jjii <i**^ — <v»Lij)lj ii-JUii ISlixAil 4jlU- Jjj 

y> O^j Ji ljS4 WjVi yj *lil iiwiU <J| -iy ^JUI jJ-I OL Jlij 
frLi^l Jp Jiill IJla Jai^aj of Jjil) f£ 4 Jif Oil a1» t Ojjj Ltf j.1^1 



rt 
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. j^ll ^U Jp »lil Ja*fe If Ivt- ^jSlI Jp ,/Jl 

JUi iSjyz& j>/& '■** M-*-^ 1 *Jj^ J^- Ol J JM-jy £** ■**.} 

** * * 

_^i l^i. ^ . jY 1 ! *J^» o^l cy \*f* J"*^ ( -M" 1 JaisiJl 01 jw> lij aJIj 

< ' » 

ij J £Jy LU jjj <u <_/>■>?- J jjjllj Aibf aj_jJ| ^^ OIj ijjfiJl 
Jai^ <j;^l s.l_^il 01 ja jiJ-j c (( JLi-j / £_!> )) p-A i-V ^^ 
l«l . cSjjLI JaJwaJl Aj i^U ljVj j^JJ^i J J' A*- 1 -* Ob -la*vaJl l*U jJij 

^j+0$A \lf-_ Ricci ^^iiij jLjjjlWI On j (JM'jy On oLj15L» Ojb 
«Pascal Jl£-o jJb » j^l ^J^ ^J& (Ml - t 

. ( mr - nrr> 

J L^P ^j I) OS* Ail ( \\ 1 : *\ <\ o i ) CJli/" Lr ~*r Aiv» j 
A^lsf c*fr Oij t « L~i Oif -Jii oy^l ^jU Jj lLj.jJ-1 (4iJI £ >" 
. l3_^Ij *-^jj (( jl&Nl » (_j*-*! s- 1 ^ J "°V -^ *« iJ -^ 1 

yt «• IS J J^jo Lil -v* lil Ail ob j^ 1^^ LUp Ij^" Jl>-~; f-tf 

a»4 ^jI uJSi c aJ Li_ji^ LJT iuu^JI i_isL Oil 4 L1p JaA-^t tl^ll jy 
Ja*v»il J*~o OlT \it> J-4-1 liy t5^Ll J»W*JI a" 1 **! * Pe " er > J*-* 

Xf^a jp *jit>ii «jisJi o*w n i a >***** J j J-4-i j**-* &* tfj4-i 

jiP ^ Ail lilb (( 5- IjiJU **«JaJl AAljT )) ^ jJa^j' j^» O^Uauj OjiaJ 

. axJ Jjlp IjU JJL-I ~L- JUp JLit ^IjiU A^^kll aaI/' oi Jy*ii 
. ( Y a : U t^t ) « Ujj £JU Jai% i ^ oi 



To 
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: ( n«n - nrv> Jo*^jj- r 

^JU^Jlj LjLjj^Jlj i^yJI cjUUI *-Ujj oy^l ,j-ji Juij ^-^1 -V-^ 

. ILL/oll aj"U) J ^-^.1 i_jUS0| (J-jJlJ 

(il_^»Ml J l jy>^5^l/l jli> jji ijuio^l* Ajjl_jiN frLajjIl p.UJU)l ^j 

.JJUij JLp _jj! Hales jJLa ja^-j Bragg »-l^ Jjj <J*\J* jA*j 
Jjj>dl S^J Jp ^ ^JJI ( U"\o - UYY ) >^ ^.^j *U*^ll 

uJ^j 3LU jil^ a^ J jj-S* jj^JaJ «^j "*>• jJiUl cSi^Ajll Ojiil J • 
_^ JjLo Ails' ^jJI JL>-j j)au j iUJI iJu » ^^ 4-3 Li* SJiiJbr jl^il 

i^SV 2^S* a^5U Lucius <jJbJl ^ j~J UUl Lsj! f \ \ A i At- J * 
(_s5>- j^l 4)b| la_v« j»Jjxi^l oij j^uSL^jjJIj Dlx-^vJjiJl DL»jJl 



V"\ 
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iU-Nl JU.ft.^1, Innocent dJlill C-u-^l l-Ul ^jL f \\ <\ <\ fl* j * 

. (JbJJl 
Hist- y-£sji <y flJpl OlT lij i) : ^^'t L* y J 1 * J^.1 a*-* iKj 

. « *jijuJi £* uuji jtsi 
ou jji ^^ lui .jar, t \tfj j~?^\ f\* cjLiji \ y rr ^ Jiy- * 

c \j^ UyU-i yjLc LJy L_j_ji=r (j iaJUa £» jjJ^U i jOv^>jJJI 
j i_jJuJI t_JL»Lj ^^jiiJl IsSJ- CjJL^Ij c ,_^jLiil ijL» i_-*-i« £-~Jj 

Oif If 1 flSUVl JUsj OjJL-UJl J_# Otfj c OU^I Jl j*-^ yn 
. L.UI (^jJ uJLa^l js- *i OlS'j -up ^ JJ" y ,j>- ui*r*^ 

Sj-ijJl J} (.sal Lf <uU (y^l Cj\£h£ S^iUajC L>-U<*« *x^-I OiSj 

4*^U*j: J~xixll SU oU-La^-l vlJlill ^Jjj IjUI iJa- \o£Y flp J * 

Holy {( ^Jiil t_-^il » j\ « jj^sidl JTU £**•* )) c-**" 5-b-lj SjbJ 

. Office 

^r y i*£il iijA J-£>io ^U-l a ysiC' IjUI iW ^AV (I* J_j * 
. lS\£\ Ui^ ^iy. 4_i4 LUI Okf i.U.1 liNU-I Jj Nliiijlf 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



■ust-jjj ^IsM M\n*J LiL-t viJJU Jb J* aJ^' J^j 1 ^' ^ C-*-if * 

«0a C~»JI Ay 4 4^u£]| tif»>- j>* jA ^\* L»jjjSp-1 ij LfJLiJl .le. 

CJfey j&JI Jp ^iyi Jl£if ^ j£i JJ Uj-* ^j>" f UW fU 
Oil Jij 4 C^l ^yb- ("IjlpVI jA *5U-I l>B" U Ulij Sj~i jt5"f L^lSo-t 

. \AY> *U 1^..,...aJ ULwiI J !iUM »~L* c-JJ! 
: fWlj «x^» OH JU-Ull 

jj Jii ^y^Jl D/»J! l)U Ja4-I^ fl^-aJl* >* -tf ^ a-^WI i^ill OK" lij 

^b ' p-^b o^' ^* H/-* cr*' -*** Kr^Ji ola ^ji 4i*> £*-j Ly 

4*" u-^J W* t>»j> i}j>- i-iti^l ^i t t/^Sll J* OUiVl ^ yOiJj 
oUJlit JJ ajyj ^Jj| £. i^pU-Vl ipUl i^j fV»Jl U 4 *-Jl*- JjU>- 
^5*4^1 (v+ill 3j ye* cj*& ^ ' ( Y> : 1 J ^ ) 8 ^Vl c_oL&l J-Jl i 
Cf.^ JU-jj O^JUll J^JI JUrj JJ i*W i^J L>j ^oJJ jt (JUJJ 

. tljJUsil 
yLjjl jjJl Ifp ^ lMi*« U5lj jjJJlj (JUll jJUs- ^ ^_ljv» N DiJ 

: ^ ( ° c^° 1 *\ ' *\ ) jr ^ 

« J^Li Jb-lj ^J j*_jjL Olf^-j L-**>^i t i^JJl OV^J &\ 5a 'j1 uii 



rA 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



. (( lit* ,jOjUi« ijt 3 C"^' 
OJ )) : <J_ji « J. Stewart Collis » Ojl_>~^ 0_>*- L> ^ liUiS" 

il'j ':.."; *J»J^ liDiT c 0/>UaJl ii>0^ (J-T Ll l^wj 01 jJUJl JU-j 4*4* 

21c- jl 4-i <jl Sj»U jp S^fCi jjl <ooJ ^^J L< WIS' d^ ... 0_*1Uj N j 
*J*Jl ... 5j j^-i Sy^ y> Lcjj L^fti iW j^ ^r^l* J* ^"' ••• '^J^J 
i U^l ^1 JUftli ^U>i j$i ^olt Ul t U^l jUrSllj y»mi Uji jA 

, (( /jJ-Ul ) |»ij<Jl Oy t /'j^ jC ^' f"^ f ''^".i L* l/*J ' L~iJl *-5 

: fUUj ^oill ols&J jfcUl fljs»-Vl Jadli 

fji JS~ ^ c fU «l?i U»U LL- Ulfl JU^, V ^jil ^y^-Ul 01 » 

• cyy j^~ j' i>*^ ^^i W*-^ Lji Jv»y ti_^ *iJiJ-i 

J -u^AT £. 5*^1 J aL* ^jUa 01 ^ *Vj c ^U-l y> ill 0} 
v l£JU (JJI ^ J& jNJI f l^| f jjj ol LUi t ^jiil v bS3l 

^ yflj > s^j r ia>^b irv j.\ ouNi <J> Ml Ua ^j . ^aaii 

jl^Jl J^JI jj. 01 ^ V if vi^ ^.>J e-j^ jLy ^t _,! ^1 ^ 

. « Pratt )) ol^j ^jLj 
cM V vi-UoJj r _^il ,jj;i| ^ ^ Dl ^- ^ us - j ^gj, ^ s 

l$f >~i; J Ubj » IU-I tf fy^ > ^.o. OU^I ^ ( Ub*i oi 

Jftlll r I^Vl Ui Oi} (, ^^Jl ^ ^ jU | ^ ^^1 c^Jl ^ 

. ^aJ-l (U^Uj ^oili v iKiJ 
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£»ljlt J ..,,/iill 



sjjui oijULi 4j j^- cjr a i^ur ^j j <iJUi cjit i^ jju>. 

ijJ-l t> lj_^ ^ji-^i jJUJ-l ^ .jut^s; ^UJI ^jjs ^j < ^i ^ j 

J. I (( J^y> Oj*- i J^\ j,> L? t ^.gji ^i ^ ^ ^ ^ 

: iSj*i 01 « Hershel 

• ****** oljUil ^ ^juil V U&| .1^ L. ^ j^i ^ ^ 



n 
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SlJi-l fL.V pJkj^-i; J ( i r . -rot) ^^ia^plj ( Y o i - U o ) 

i_jls$3l O^i ji^i* Ai^Uj Ul C~~Jj UJ fU 1^1 Jp l^J Ij^jaj il 
* * * t I* 

t *i^. oJlT ^)\ -Up 1 Os-Ij L._jj 01 ... i) p^iLl ULi. -c~ij ^Jiil 

. ( A : f Jaj Y ) « ■Xp~\j {jS iu* tJjtj 

^ ) « olj*-Jlj ^jVl *JMl V ^JI J^p 0! f ji i iUi-l r U «-, Jp JjJ 
j&\ h^. oyvj^l Jl ( A : "\ o y ) (i ijjJi J i_ ^ j ^-^ ( i : y 

jy]\j f ^j5j| Jy^Ui Jp ^^ UiiLl f y J jl^lj JJJI 01 g\J\j 

\aji r-Lv» 0£"j *L~* OK'j ^U Ulpj iUJaJlj Ijl^ j_jJl Al Uoj )) 
jSsj i _^fr» jy <uIpI f^Ua Otf* <jNI ^-i" 0_jSLi ( o M iiJj ) « l-b-lj 

U^ ^^1 jjUJl 01 lsI (■ 1 <\ Oyiil J cJteT oL,>J-l pip oLLi^C 

. ^Lp r I . . 

jUai>-lj a>w>_jj Ul; Ujliaj Jji t^jjjJ-l J^—Jl; j[bSJl J>^Jl aJjUjt 

: 0UUI O^jJ^I 



iY 
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oljjftH pie oUJSj£* ,# J-tl^Jl (^Ikl! £-*>jj Jj^r 



jU&l Jj^-JI <*>5jUl 5UJJ ^yj-l J^JI s 


5-LI 


^jNl ojfyili i jjJLJl irj* JijjJl oljUl Jjl 


oU-l 
<CJLS3l 



'jjoj* ^y^ 1 -^j^ 1 t> jj-^ 1 ^j 5 ^" ^ J*-^ 1 

ly: J^ju lji!««ij i jj*M S^IT kj*fi oliUI j_j4-k *-V 

I IS -1 l)JIP J Sis- Olji 1 yi^Vlj_j jj-Ul OLw/B' ,j»li^-l 5 Sj.li-1 

(A : Y JX" ) 0^1 

: jjr^jaU 0\ia>-% 

Alii « c^&! ^*ilj » cJjyJLl sU-l j_^p Jjl J hjS\ oUUJ 
oLS^ll ^ jLoVl ^J,^ ^JLSil ^b^Jlj t UJi hjtf 1^1 oSf 

ii-O-lj J^JI 5LLI ^ J gU| Jp uui ^ jKjif ^ _ y 



tr 
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c~uj ^jVl oIjJ oL^I J* SjOaII ^ jJI kiUi J ^^1 £i4 

. ( ii,jJ-\ 3LJ-I i_Jw- JjLi, ) iiJUJJ ^iLJI c^Jl J 
O^jii-I *i* oUi^JU o« J*l£Ji jiUaslI £-*?_# <Jj*^r 






ijlj^-l SL>JJ (_Sy»J-l J^—Jl 



iJ-l 



. . II till JaJc\ )) : <5)l Jli j 
*J| $*>- Sl>- J &"1 cil *J^^ 



*__jui di*L 0^«i Jj4^" * 

• ( ^yjj^ x^ ) 






« "Uu^S" r-Usr- tSi j5li> Jfj 



( <sh^ 



fJ Ji j_,u, ) 



( T i : \ dJu ) 

Uy (oT <JNi UJI J^-j » 

( V : r ^ ) « . . ^1 j* 






ski oLjjjii jj+t *jj # 

^_ji-T ) OLjNI jj_jJi a 






(1) Fred W. Emerson (1954): Basic Botany P. 169 



it 
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oljUJ-l -o Jix~ cJK" L. JSO obT ^j J L.li Ullit d& cL*U-l 
i jji^JI c^l j^\Ji\j olil>! ^ Oj> ^Ij ^1 lilii J S^WI 

(f a~Oj liyi ^ Ojji "V jl o JI_jj- j*m ajI I_j^pjj « Phoenix j JI/-I 

-1 * « 

iilj « Thunder bird » j^^JI yU» oy \J\b ,i)b» <ul ijJ.1 she-\j 

: diUIl ^ ^ ibf 

jO^JI ill Uo, t jO^JI ill J^i ... «UI i^j J aJU- o^J ill Jlij )) 
Vast U-Li f.Uai ^ j /jj i^l aJi^Jlj . ( A - 1 M ill ) ^ 

. expanse 

t *] S^UU oljUaJ-l cJlT tfj-UI cJ_jJl J (Jw»^!l IJL* ^j^ v'^ - 

^j j/l Jj>- <j* jjiil CJ iijr! JU*«1 ^L— Jl j_j-*aj r^A* 5jLm*>- C-ilTj 
iUspVl IJL* JJij t i>»Jsu~« tJ >j i/1 OL iUspNl OK'j *«jy uyj SjiJn 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Nj! J>j>!\ li 3 / jJUil ad Ujup yup ^oUI Ojill JJIjt ,j&.' iJtfL. 
i/i\ J^>- jUi^l ^ ( \o\\ - iA. ) O^rL. ^ e--s- L»l>r- 

*J_ji ^yJl (.U*il M-^ ^1 iJLiJ-l el* ^r 1 ^' t_jbSJI t ^*-sdJf j*;Ji ^ 
iXJLJ-l a I* Jlj c ( \ r : i « Ji 1 ) (( J>^\ 1/ J* ,jJM-l » -ot & cf 
^ y \ U jLil_j i ( Y Y : A ft ) « j**Jl **• j J* Sy b ^ j 9 OL-L- jLii 

• O ' J \"\ (jl ) (( A^JDaJL j_ji!l JUsul JL» eLil *jfj Jp iJb- ^j )) 

y. i^ jjj^j ^ _^>jj ajj^ **iu Jji ctj^j^* -^ r • J ^ ^ • r * 

. ( Y^ : HYY OJJl^ ) L^ A» • 

£»lyr uili c J<*~Jr\ ^ J t5j^-Jl ^fy^. J-A* f ^ ° • f^ * 

: Hoi tMo/jL- ) i « cJjill f^JI JjA£ » Ul** U*i \ * YA 
• (*£ ° * » < Jl 5 -^j" J iJU ^ -T-^J < ( \ > e 

JJ4.AJI O^-Jj J^r vj^" r lA^u-L J,* jyaf ^U^l \ <\ Y o f U * 

t^jji o j53i ,►*■>■ cs t*s- ^ ' ( ^ ^ ' ' :L ~ ru *°V >* ) 

. o'^ iu» 0_>JL* \ If* Oyyf JS' On * iL ^ t Ja~-_p J-^jj t ^u*LiJl 
. i^i *-i,Ji *jSL. - .^^ j%»J-i jlp iftj! <S|jJ-i «i-0>ij (C-^i f^Jl : ( ^ ^°' ) ^yJ^ cjyO) 
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. * j^* j ^ j 1 ^ « J - Hershel » jAy» 
V>jl Jic t ( fljj^-l ) jl « 0rion » -M" 1 <*0^ -^ C^ 1 ^ * 

. ( Y Y : rr jl ) « ,jr*4 V j»*Jl J-MJ "^ ^ olj^l ^r » 

V«- iJI i.jjidt uyiyd ^JLJU-j Wjj^j c/A^/" *-*l<^ •** 
*S">- ,-f. ( WW - H£Y ) ^V J>— >J .fcMW oUji i^sij 
*&i cj^ <jyli lit j Arfili-I O^U jyjJ .JlAjTI s iULJl ^L-o-Sl 

jLu » 4ji Jil ,y> ujjil Jw>j <u>p y> ^ A Ojill J ^y^ 4i^i^l U OJ 

. (V : Yl ^t) «^V Jp^> 

»Ji4s««j cJ€ U JS3 Lili SilUi cJ€ l-j^jI ^j j iiLiU ol* 
«_jLif <Jp i!_^ ,j>j^l 01 sjM jy#J (i->- (jJ-l liAJi J oljUJ-l 
( r- jL>JU Ujjij J*-!^ W-'JJj V*^ **** J* ^'i' 1 ^* ^V^ 1 <y "^yJ- 



£V 
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• u*> t> JjN>!l 

■ jj* jy t> ^j^ cA^ 1 ^ ^j> jj**\> 

: OU^kJl iUai 
liLv^llj -uA!_j jjPIj J^LT 0>~V "^^ On Oli_jUI JwaS OJl^-j 

Jc icjill ^yj l-JI^ «jJU>. J jL,V lJl^S"! \Ai<\ fl* Jj 
La*"-!-* -Lt-jj c jj-il lLLL* Cj-jjU*^ dUi.1 ^ai Jui^Sl c aL-o ^ J>\£j? 
Jlj>- Jfr l^ jSp_j ( ^jjU^ 0^ ) JLjL; jjJ,\ l^i, ^^aijlj 

^JiAxS'l <g! « L. Wolley » J,^ ^U^ juJl ^1 \ <\ Y <\ ^ > J 
J >L| U . oUjWl ^_,^ Jl j>ij JsMa jjjjl jj£Jl jj> J *J\*>- J'iU 

Jl J* 9 .? 5l ^J ' VJ^ (^ai ^ oUiij jL^^Nl J AXJUJl SajJiII fUaJ- 



iA 
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«b_, sWi Ul If sW* <-**} f w ' ^ J** til J ^ 1 ^ J ^' lj 
^u dUm A* of ^ N *jt tcj • ->>i <^j j^ 1 o- °^ 

Jj^ .J ^J cffJUl j*JI l-lp u-^ 1 -^ t^ 1 ^ ^ ' jt ** 

mf Langden D^V <IUJI ^1 c «0^T ^ Jjj j-JI ^ ^ ^ 
^jjl ^W ^ y Olj t Kish J-T hjX. J ouii3l ^ Ji J^y 

. c y oii> Ait ^rj \£ ( r ■ J n < • - rt • • ) i**j ^ ^= ri 

OvA-l diJi J l>K* >JI L)t £. f U Dli> i-A* Jl.S' ,>*J1 ,>j^ 
^U Ju~^ jfl^Jl (ll-Jl or J 1 ^ 1 » ^ IA * t*-* <-^ <- r * ,UH 

... f.jiaii (lu > At jaa; ^-c ( n j o : r J^ Y ) «^V ,U! U* 

: OtfjWl ^JjJJ- ^JUJI >-iall 

V^jf &_,£, OUjjaJI djjOJ- oljwU; t hugh Miller » JLL* £_>* f JJ 

- (^yJl ( _ r 4-l Jiff Sijyiil *~>J ll SySJtfl frj=r J Ji~»l JJ iijlaJ V*tj 

ol»LL> Cj^iiilj t (SnWI jaaJI (^riUi J^ Oyr^l » <— jLx5JI l +i v j 
£jL OJUJl » JtV 4Ljai ifJij i~> jl iS'yl j ' O ' ■ V t»Jj ) « dL-Jl 

. (r j Y : A ill) «Ul>u l*^j 
: U„yi J *U! ijjs 
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.(V jl M. 

^ oviy u- at r^ 1 ^ ^^ ^ ^ -^ ^ ^ ' ^ 

Jl M jlfc Jis* j j—tJl 5jl^ J~L olMlj jM ^ >~i ? *%^l 
Jl C ^JI l^ ^^ 5j^ J ^4-1 SijjH JJl£* ^>" '^ i>J 
t jUJI J Ujj-b v^" j^J < J0 1 ff^ ^ ^W J ^ ! ^ 

£JUJ| t ^jNl ^tif ^ V U-JI -W>il )) j^jll j*~" til >slj 

^^JLi t ( Y : ^ Vo jr jll ) (( oV ^ £jl c >i * >*u ^ 
d~>- 4 JLLI p^j Jt lJUu I4JU j-IjJIj olMj jM J> ^ _£*" 

^ ) L^p JbLl c-J^I t l> ,>j^ »y«il ' ^ ^l^-JI i^ 1 * 

. (A : UV 

J*}l\ a^j JT ^j i (J~ =) ^ ^ ^ vW> OK" r l * 

. ( 1 : Y dli ) 

*Uv <^JLH l^ ^ !>• c-J (>J = ) ^ J 1 ^ v-te ^ * 

. ( rv ■. rn l?i ) o^ u-^ J" *^"j ' v- 3 -— ^ 

. ( n : TV ij\) i_3jUil J*l^JI olj*** v*-- 11 ^J 1 ^ ^J^ * 
. ( ^ T : \ « jl ) « ^/M^l ^Ul ^ i_jU-J Jjw»i ... )) * 
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t^U-l J „<aflll 



(*W>J *W C# 5j^dl 



: 5 j**U! als^l ^1 

. a sign ajTj a Wonder i^^ jtb£ll ^L Sj^l 

. U : A _/*• « *Sil g*>\ \1a » : Ijili ^^ 

01 Ajjaa-J V «.LJ,lj r-L^ii! (^jJI j-Jb Uxilli t irf>»P ,j~wiJI jj^i 

jl <3)l ON »j^<w ^^—iJI y-Jii ">ti liJUi wj J*4 0)JU 'W «JLi IjU juj Jp 

. jJiJ\ Aa\ AjjJlSJ ijl 0_j>j" 01 If? ^oai 
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. i*~^laJl liji c5y ^ OLJ^I ol~Jl iJJy Nj IxiJaJJ ahull (^^1 

J»d (yc-kll jl ab«il fUaJl ^ L=rjl>- 5jj>*1I d>jJb- 0_y£o 01 AjN 
cSy JiC XaJUli i OLj^I jyj i*~W' t3y cS,^ -^ J>-^ J* 
C.'<»J lj^>Jj aJua^4 <x— JaJI oLL** Js t ^j ">^ J-*-*J slj-*^ ■LS>JlXv4 
aJUkJI 3_j-aJl Jic OLJ^lj c oliil ijylyiJI -k>- a^ jj~~j VN »j 3 t« J >^ 
<u*- jjdlj ib-U-l L>-_jJyScJI IT : Sjl»x« OLjVI oLL^c Jf t <L5"JJI 

1^1 j\ i &\ JJ ^ J*mjA *j\j J^j csl jUc^I ijljji Jic olj^udl 

Oljij v.Jl^iPj C 'Vj L» jyys Jf J *-^j c-aw J y)\ oU*>Vp » : rt-A 
OUTj cJb>P cJlf vlJJir' . ( \\ : U /"Y ) ( ol^uM = ) 
U*Li » o.^ J~»^l d& . ir : Y £_ t (i J-^JI lS^J ,> LS^f sy^ 

i»__~j>- ^JiJI 7- jj\ V^'j^J ^J^ '"■"''j'j '-"'^J 4*5^**! (H Jl- * **' 
01 eX^'iu jUail A^-_jj 01 0lJU*ll Ls-_jj iljl UJJlPj . i : Y i_-P (( 4jJIj1 

; ^\JlS f" yj. O (J,J Ljl » aJu^tAj .V 4 UJ^J' l*^ jfl"U I*"""**' t* wtj*Mil Ju—Jl 

a* 6\x*A\ U>-_jj : Mli O^JI *JUW Uli t ^>-l ^^i ^1 JVI y. cJl » 
^ apUI dlL" Jj t ? >T >^J (.! JNI y> cJl : ^AJU jlLJI bi-jt 
• CH-js^ 0L*«J ^^aJI v*JJ V-^r 1 c'-'J 1 -' * lj:5 ^ c/ 3 ^ 1 u* CS-J^ 

0_^_jij (j_jllj jyi»-*sj j»-¥aJI_J Oj^^^Jaj |_/>jJI_J 0_j*i-^ Kj^i Ojy^aj 

. Y Y - \\ : Y J (( Jr V. jiS'L-ilj 



oY 
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M iiii\ A*J A*a L> )) : ~~-J.I wU-JU ^ytiyLj J_ji J ^mll IJla Juf.j 

. o Y : r _jj « «« auI jSii (I OJ 

(i 01 dy*y V » : o! *J jjiijr 0t *JL, i^JUI ililll jobL £^ Jlij 

. £A : t y. (( v^^J '-'^ b> 

: yu». m ii L > J I Ot i>im 

Jp jL- : AnJaJI Jp <UllaL> C-Jt Jui ^"IjJtoor <GImL. c-JI ?y~> 
jUoi till jryj ^jJI jfi\ i oY - iv : 1 ^ ^JwUJI £,JI jL.\j M 
- ^ : Y _* JJbLl LJU ^ J 1^- *UI J^»- t Y I - Y Y : A y *j~u 
-Lv> iy**** t Y « ~ ^ Y '■ \ \ j* C~v»~i «l»Ji*Jt ,j\dl Oj^-i vj«J t ^ ^ 
Jsr-j l3NI *-~J- pjj»l c \ ^ - ^ : a ^) OjL~^- Sj^ J jjtSOl dJL_JI 
U Jst-j iJVl iiujl ^1 i \Y- 1> : 1 _>) ( jc£u"ycj|^ l _ r >- ,y 
-1 :A/irA-HMoo ol_>^- Y ^ JUl^lj pLJI Ijlp 

. 1 

y jiMl Jl ay4- *> : Sjjj^l ^1 jjSlI J* UlhL* a! 01 c~i\j 
: U c-4 aliJii ^-j^-Tj Lf ^l o_^f ^ oU»~iJl £^i c rv - Y 1 : A 

jjj j, r i - n : i r ^ ^ ^uji ^i ^i, r . - y y 

r- jij )) \yv>rj <■ uy^^ 1 "U^jM OlJaLJI ,j-ij ^jk^'j ' \ V — V : *\ y 
. \ Y M • j>J (( iiJLc-l. U ( A r ^ ^LaJI ^ vj ^ ul^ 

LS *&\ sy^yW s-Li-ij ^ i '. ic^l jvALiii ^jyar-jiiilj l j i e-j J ^A\j ju^j 
. Y\ - \ : \T ji U>A\ itjllj 4 YA - <i : . «\ y 



or 
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U-* J-U-l jfi, Me- ty* ji^ j-4-l j 'H-lt :T\ c^ ^jjl 
- Y <\ : \o c-. JJJIj ^>lj ^flii.n-^-H^ 

i a - y : <\ c- ^>iii s-ui i rv - n : v s m*H\ ^\j <■ r\ 

^ J o^J iU-U:\Vjl SyUI J ^^ JWj S^i* .jj^JaJ 

: Y jJ ) ojll ^ cjo\i U-jt # I r lili Ojll J* g^t Gti*L» J^j 

c Y I - Y > : o r 4 Yl - Yr M o ^>. Nj ' ( ^ v ~ * s 

: Y i ji f x ilU J ol r S/l ,y a^LJj t £ -u:n -y>c-i 

* * 

<U«jii ILkJI il)l ^1 C—JLi SJb-lj 3Jb-lj C~~5" L>1 fj*~i ^4*6*0 SjjiS' y>^l 

. ( Y ° : Y \ y, ) « ij_j^l i_j^JI A--i 
- \ Y n ) f ^ ^i^XiJl ^% O^^ll J>/*\ 

j*j»\ s^ 3 c ( »rrj> J ^ ^ ^ cM ^ ) ( WV1 
t so*.^ **«J*H ov»y » at J oi j^l ^ ■?■*»■ t> f j*» 

Nl u, .Jail J^ ,i olj^-ll i-j^- J* {** J**** 
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JiL^i L^*PJJ 3j/»*jw tl)J )) 3lj£ Jlii <L~jiJ L / 1 *^ *J * ' V J-* 1 '^ 

tt.*.^.J Ol i( SXCj 4 f" jill l"i* /r* oIj^«j«> liijJb- SjLx*I ilL* 
t-^S ULm MiJl LfLio 01 t^-Cj *jj>M SiLfJSJl ^ . OUjJ 

: 3j3>iaII d»jJ^- ^^UnJl js**ia)l 

( j^. ja sl IjjLstJ J^-*-^" ' <*~W J_>i *-S'i iy J*aj j jVi/l cSyr /»•* J^'^" 

Wj>- A*-_,J J>-J£l (jj}\ j* ( ^-JLi^il t^t ) (jS'JJl Ji*)tj CjIj 0>>l* 

LJjili J*- Uix. cs^l w-il^i Ji jlim «.UiJl ^Tly • j>A Jli. 
oilJ-l (J^ i»..l*tll ^ <*X* 3Jj-br 0y'>*! Ui* 1 " i <^' <^»i c£ A^' 

^* ci^""^' J*"^' ' ' U ~* :J *-**>" O^J 1 - J ^ k ' <y ^ Jiij* : ^» L ' J^-* 



00 
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J \j^Sj*nSi b\ I_>*1*7 U jl-tfc iKa-JaJl (^Jiy ^ IjijP L. jIjju: yUl Oj 
O- ^M\ oiyiWIj Jjj£Wl l^-U-Ij ,/L.^JI (.la^-l Ji. i^Jl 

: ^Ull fJ «4U J Ol j*«U 



Jl >, iii . n : \ o $ \ kj^i Jkt 3^ jA y ( o^Wj 

IJU JjVl c iyi g^JLI Jl^Jt i-L,i Jifj t r UiJI dUOJ gU-jS-1 
. « »L£^ U-iLl 2U*U] Oj&l j> ^iVl jyU j+z-ttj J~\ ^biiMl 



o"\ 
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A-— ^"IjM «— *' 



( \ i ) Vy^' tl^-Ul UJU 
,JLJI _,>; J »y*tj ^yJI .up ^U : ( n n Y ) J^ j-Jl - Y 

jujIj jU>Jl JU-I -Up ^-y" ^UJI 
(( Jxll jb » ^^ <-a-*_jj 

;ui.aJi j (juii : ( ^ <\ n o ) . £ i/Lijijj - r 

j^aJl _^i ^jJI iUp Jl*«t ift-jj 
(( OyJl i^fil jb )) 

tju^a JL*J-I JLP kfrj 

l iiU!l |4* J 5 a, Juf. jlil ; (MYY) 

« iiy«Jl ^^31 v^ » 
Kigali S^JIi isj^i JjA \*?j 



«Y 
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jJUJIj uJbJl jb I) ^jfj Cjjp iA-y 
(( iLiirfVl i-w^sil 
Jlijj jlftfl ,4* - jJSo- jl^o-Vl : jJJl 0_^r - ^ • 

yiJlj (JuJUl jb | ^ j OjP ifrjJ 

% cJjUll jb» ^j .u-l Xa-jJ 

J**JI ^1 on *^"j^lj *j£Jl : ( 1 1 YA ) 

<,oi" J vr Jl » LJUJI jjjj ,JU1I £jl" : ( \ \ \ <\ ) ^^aiu ^1 jup - \ T 
« uJjUil jb » 
(T J») viiUll (Jp cJjLi^ : Jj>fc j>— > i 

« cJjUll jb j Ji*- JjplH *a- jJ 
UIjJI <dL-jj ^-JUiil c-iU5nJI SJb-j : C\ <\V\ JfW^J^- ^ ° 

*X 4 ^ij o^ 1 Ox ^-M^-l flit ii- : ( \ <\ A Y ) ^Ul cSjji - ^ 1 
( j~j «j Li j/L; i_jL-iJl 

*5*_~JI *LP t^JL* « (_JjvwJkl 

<i ^A° <j _# - ^ « iJi*Jl - iiydl il* 

« |»JLi)! jIj> )) S^^J,! A-jyJI ip_j*-_jil : (Mlo) 



©A 
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jl>-Vi ^jIju a* ^j^ji ,_>isr j,br : (^nv) 

(luJigjU j^ r : j^o^- yy 

ij^U- *JUiJi 5jbVl 9 Olj-Ju -U^ i^-jJ 



o<\ 
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i »~" ' ""■ Jill.! ) P j^ai! Ja (j»4 Ja 



U i^3 f ^ U- 






eiaLaxll jla 



